Modern materials and construction solutions draw more and more attention to ecology and building certification. Among the criteria appearing in revitalization, an important element is bringing plants back into heavily urbanized areas. In its natural form, this is not possible to carry out everywhere, often requiring large amounts of space. Nowadays, however, there are a number of green roofs and green wall systems, allowing "greener" construction without making significant changes in the urban environment. The article includes a presentation and analysis of selected solutions of biological surfaces known as green roofs and green walls, specifying various solutions and their most important features. The case study focuses primarily on material and design solutions, as well as the potential benefits, risks and limitations in their use. Plants structures on the surfaces of vertical and horizontal partitions continue to be a very interesting alternative to take into account when applying for grants, such as LEED or BREEAM certificates.
REVITALIZATION OF URBANIZED AREAS
The application of plants in construction in not an invention of the XXI century. The first notes on applying flora in architecture can be encountered as far back as the Ancient Times. Although the form in which they are used has changed over the centuries, plants continue to constitute an inseparable element of landscape architecture. Unfortunately, in many cases their improper location and uncontrolled growth can be the source of numerous problems connected with increased humidity and destruction of elevations and building constructions. Plants in the surroundings of a building are also positive examples of nature and construction cooperating with each other. An important parameter is, for example, the quality of the air we breathe every day. A particularly eloquent example here can be Cracow, where the permissible norms of harmful substances (gases and dusts) in the air are exceeded every year, going as far as to reach levels when the environment becomes toxic. Greenery may not be the ideal solution to this problem; however, it does make it possible to significantly reduce air pollution, mainly by slowing the process of evaporation, or through the production of oxygen. An additional argument in favor of designating areas of cities as a form of introducing greenery is the Act on environmental protection and development, Journal of Laws 00.48.550 from 14 June 2000. City greenery is under protection. In accordance with the provisions of Article 42 and those further found in the Act of 31 January 1980 on environmental protection and development: -when changing the development of a green area in the city for other purposes, laws regarding the development and passing of the local land use plan are applied, -chemical substances can be used on streets, squares and public roads only in such a way that does not harm city greenery, -earthworks carried out in green areas cannot damage trees. However these laws, along with greenery protection zones in the developed land use plans for urban areas can later prove to be a major difficulty in various projects.
GREEN ROOFS AND WALLS
In current times, finding solutions which will make it possible to introduce greenery to heavily urbanized areas without the necessity of designating additional usable surface area for this purpose has become a significant ecological issue. Systems of green roofs ( Fig. 1 ) turned out to be an answer to the above presented problem, followed a few years later by green walls. Over the last decade, many various solutions for green roofs and walls have been developed, both in terms of insulation layers as well as the actual construction. Ecological systems make it possible to take advantage of greenery while keeping it completely isolated from the building partitions. Green roofs work very well not only in terms of retaining water, but also as a buffer layer, allowing for the proper thermal regulation of the building. The dark surface of the roof covered by plants has additional insulation layers which heat up significantly less than commonly used roofing felt or membranes. It was even possible to solve the problem of aggressively expanding roots, which, at the beginning, posed a significant problem to such solutions. All of this has a very strong effect on the so-called phenomenon of "heat islands", the restriction of which continues to pose a significant challenge large metropolises (Fig. 2) . Along with the development of green roofs, making it possible to apply not only small plants but also lush shrubs or even trees, actions aimed at taking advantage of an even greater potential of surfaces other than building rooftops were initiated. It turned out that plants can also cover the elevations of buildings. The main assumption of vertical greenery systems was creating a partition which will not result in the degradation of the physical properties of vertical building partitions (Fig. 3) . These solutions are currently becoming more and more popular, although they continue to differ from other solutions in terms of prices and do not posses separate legal regulations, which would make them possible to apply more freely. Green wall solutions are diverse enough and available worldwide that they can be successfully adapted to just about all kinds of construction, at the same time increasing the biologically active surface available to the building and its surroundings. These types of solutions do not require application on the entire surface of the elevation, but make it possible to apply partitions selectively, only in more attractive places. There are even examples of cases where greenery in the form of wall covering was formed into the logo of the company, thus becoming a "living advertisement" (Fig. 4) .
Fig. 4. Green wall as a Van Gogh painting -London
Despite their innovative nature and indisputable positive influence on people and the environment, many people remain skeptical in regards to the abovepresented solutions. This very often results from the lack of skills exhibited by the builder, or the lack of proper assessment at the planning stage, as there have been cases where water leakage or the premature death of plants took place. In many cases, the blame is placed on improper climate conditions. This argument, however, is unfounded, especially when taking into account that a significant part of the first green walls were created in Canada, an area with much harsher climate conditions. It is also worth remembering that when making the decision to construct vertical garden walls, a complicated construction is not always necessary. With a proper approach to the problem (consultations with an architect and botanist), the simplest green wall constructions can be based on connectors in the form of mounting brackets connected to the surface of the building and a woven fencing mesh, commonly used as fencing (Fig. 5 and 6 ).
GREEN PARITIONS IN LIGHT OF ECOLGOICAL CERTIFICATION
As of today, in the era of sustainable construction, applying systems of green roofs as well as green partitions is becoming an unquestionable necessity. The first argument supporting such a thesis is most certainly the possibility of adding parts of the green roof surface to the required biologically active surface area present around the designed building, which must be specified in the project. Even disregarding the values in use of greenery on a roof, we also have the possibility of increasing the surface area of the building, thus also the usable area which, as it is known, is particularly important for potential investors. Changes in this respect are taking place not only in Poland. Also in systems of multi-criteria building evaluation, such as LEED or BREEAM, additional points can be gained, without which achieving the highest marks may prove to be much more difficult. Point categories in LEED, in terms of using biologically active surfaces, can pertain to, among others, the energy and water management of the building, utilization of locally available materials, or tackling the urban heat island effect. 
CONCLUSIONS
Ecological technology connected with the revitalization of elevations uses vast surfaces of existing buildings, putting the construction of the building under a small amount of stress in exchange for enriching the urban environment with biologically active areas. Living plants on a large wall surface act as a filterthey retain dust, cleaning the air without damaging the surface layer of the wall. Ecological solutions also include lowering the temperature within the city -thus reducing the greenhouse effect, significantly lowering the amount of CO 2 entering the atmosphere. Moreover, thanks to the green covering, the building gains an addition protective surface, which in the summer lowers the temperature in the building and, in the winter, acts as an insulation layer. Thanks to such technology, it is possible to significantly reduce costs connected with upkeeping the existing objects, which can be an important argument for many investors assuming revitalization works to consider.
